 The empirical results show how there are three design management practices that can guide managers in developing Technology Epiphanies. These are: interpreting technology as enabling platform, building double-sided network and accessing new knowledge domains.
Introduction
Design has recently attracted substantial attention among practitioners and scholars as a source of innovation. This growing attention to design has led scholars and executives to investigate the links among design, innovation and technologies. Moreover, increasing attention has been paid to design as a way to create innovation and to develop and steer technologies. Case studies, including those of Alessi, Apple, and Swatch, demonstrate how designers are becoming key actors in terms of product innovation and strategic renewal (Ravasi and Lojacono 2005) . As demonstrated by several studies (Schmitt and To overcome the first limitation, this paper aims at exploring the role played by designers, interpreters and R&D departments in relation to design and TE. Although the literature pertaining to innovation and design provides several contributions that investigate the relationship between design and technology, few studies have tried to outline managerial practices that could help companies in developing TE. Moreover, few studies consider the influence of context variables such as the nature of the industry in which the company operates. To cope with the second limitation, we refer to Klaus Krippendorf and John Heskett, two major theorists of design, to capture its peculiarity, to clarify the interpretation of design adopted in this paper:
"The etymology of design goes back to the Latin de + signare and means making something, distinguishing
it by a sign … Based on this original meaning, one could say: design is making sense (of things)." (Krippendorff 1989 ).
"Design, can be defined as the human capacity to shape and make our environment in ways without precedent in nature, to serve our needs and give meaning to our lives." (Heskett 2002) Both scholars clearly point to a peculiar characteristic of design: It is concerned with making things more meaningful. Design is the activity through which we innovate the meaning of things. Using design as a driver of innovation implies moving from the "what" of a product (its features) to the "why"; in other words shifting the reason why people buy and use things (Verganti 2009 ). Consequently, this type of innovation acts not only on the utilitarian dimension of use but also on emotional/symbolic meaning.
The article is structured as follows. The next section discusses the primary contributions of this study to the literature. Next, the conceptual framework and the methodology used in the analysis are presented. The ensuing sections describe and discuss the empirical results. Finally, conclusions and avenues for future research are outlined.
Literature review
The literature review is organized into two sections. First, we summarize the principal contributions of the literature on technology development. Then, we briefly review the literature on the innovation of meanings, which represents the main research domain of this paper; more specifically, we focus on TE.
Technology Development
In addressing technological studies we must consider the state of maturity of the technology. As previously mentioned, new technologies and old ones must be considered differently because of their peculiar aspects that affect their analysis (Bourreau, Cambini, and Doğan 2012). Moreover, practitioners have indicated that when a new technology arises, companies, typically behaving myopically, replace the existing solution with a new one without considering the large number of opportunities and meanings that are embedded in the technology (Verganti 2009 ).
Sometimes this approach is due to the fact that companies do not know all the potentiality of the technology that they are managing. Considering this a focus on the literature of TFA is mandatory, considering its strong connection with the technology development and ultimately to its usefulness in learning more about the technology in itself. This literature review becomes even more important considering the emphasis recently placed by scholars on the impact that technologies have, or will have, in today's and future economies (Porter et al. 2004 ). This field of study is consolidated, and several methods and technologies are grouped within it. Porter's work is a reference point in this literature because it collects all the existing practices and processes that are useful for making suggestions about the possible future evolution of technologies. As an outcome of that study, TFA could be defined as any systematic process for making judgments about emerging technology characteristics, development pathways, and possible future evolution of a new/old technology. These are elements that are not in themselves useful to scout new meanings but that can help in better understanding the technology. To summarize the variety of methods and practices useful for conducting a TFA, Porter (2004) proposes a structured framework of the major forces and elements affecting the process (Figure 1 ). Furthermore there are other few research streams that are somehow related to the analysis conducted. Indeed, they can be considered approaches that can help companies in enlarging their knowledge on the technology. The first one is the Social Construction of Technology (SCOT) and for it we refer to the seminal work of Pinch and Bijker (1987) where they state that the social structure of groups can influence the technology development. In particular SCOT is composed by four different concepts: interpretative flexibility, relevant social group, closure and stabilization and wider context (Klein, and Kleinman 2002) . The second one is the Actor Network Theory (ANT) that is an approach that allow researchers to comprehend the interactions between humans and artefacts through out a given network (Cressman 2009 ). In particular, an actor of the network was defined by Latour as actant which could be both an individual or a non-human actor of the network. This field of research is interesting because helps researchers in understanding the relationship among different entities inside the innovation process. The last one is the Social Shaping of Technology (MacKenzie and Wajcman 1985) that was defined as a way to assess how technology is shaped by the society in which it is developed. This approach left the idea of a deterministic output of a process and focuses on organizational and social changes (Williams 1996) . On one hand all the previous studies are relevant if the ultimate goal is to better understand the technology. On the other hand, they are less relevant to create new meanings, but despite this they are for sure an interesting starting point to discover TE by leveraging on the technology aspects.
Technology Epiphany
As previously mentioned, according to Krippendorff (1989) "watch" to the extent that Swatch was no longer about timekeeping-although, from a functional perspective, it still provided this feature-but about fashion.
Research methodology
As previously mentioned, this paper aims at exploring the design management practices that can support the development of TE. Considering the exploratory nature of our research and the importance of ensuring an in-depth analysis of the phenomenon from different perspectives, both internal and external to the firm, the most appropriate methodology appears to be case study research. (Table 1 ). More specifically, each case study focuses on TE that is mapped in the following matrix proposed by Verganti (2009) . According to Verganti (2009) , innovation may be driven by technology, by meaning or by both, and similarly to how technological innovation may imply an incremental or radical change, innovation of meaning may be more or less radical.
Case studies are based on rich secondary sources such as reports, books and archival data, although we directly interviewed key informants about two case studies: Kartell and Technogym. Content analysis was performed by each author, who coded the principal phases of the innovation process (Eisenhardt 1989 ). Each case was analyzed by at least two researchers. The next step was the construction of a data matrix (cases / dimensions) as recommended by Miles and Huberman (1994) . The authors analyzed the transcripts and the matrix (across cases) iteratively and separately. Across cases, we found regularities and patterns. Both innovation dimensions (technologies and meanings) were qualitatively evaluated to highlight the new technologies adopted by the pivot company and its main competitors and the new meaning proposed by the pivot company compared with that of its main competitors. According to the definition of TE introduced in the previous section, we capture the ability of a company to propose innovations of meanings on the market.
Investments in design are related to the amount of financial resources a company dedicates to the management of design activities; thus, we measure the percentage of annual revenues invested in design activities (i.e., economic investments) and the ratio of the number of employees dedicated to design activities to the total number of employees (i.e., organizational investments). Competitive performances focus on market results obtained by a company relative to its competitors; more precisely, we consider revenue growth (over the 5 years following the TE considered). 
Empirical results
The aim of the following case studies is to examine the managerial practices adopted by companies during the development of TE.
Nintendo -Wii (2006)
In 2000 
Kartell -Bookworm (1994)
During its period of decline in the 1980s, Kartell realized that because a shift in core competencies or markets would be unfeasible, it would need to reinvent its current product offerings to begin growing again. The company had to dissociate itself from the widespread understanding of plastic as a cheap material for lowquality furniture (Dell'Era, Marchesi, and Verganti 2010). New meanings had to be injected into the material, and a new product language had to be developed (Figure 4) . One of the products that best represented Kartell's new direction was Bookworm, the bookshelf designed in 1994 by Ron Arad. While moving out of his home, he was inspired by a coil of steel to create a continuous shelf that could unwind along a wall, held in place by faux metal books. The bookshelf could stand as long as the customer wished and shaped however the customer liked. However, it was not yet a product: It was a one-off piece of art that Arad had created for his personal use. The steel made it expensive, heavy, and impossible to install without specialized equipment.
To Mr. Luti, however, it was precisely what the company needed. The company's skill with plastic allowed them to turn that idea into a a work of art going well beyond its basic functional value. Revenues increased 47%, and EBIT increased 284% 9 .
Discussion
All the investigated case studies demonstrate significant investments in design: The economic investment defined as the percentage of annual revenues invested in design activities is >= 4.0%. However, investments in design and competitive performance do not show a clear correlation: Kartell and Nintendo show similar economic investments (5.0% and 4.0%), but their competitive performances, defined as the revenue growth over the 5 years following the radical innovation of meanings, are significantly different (+75% and +219%).
Similar conclusions can be made about organizational investment. One possible explanation is that above a critical mass, what makes a difference is not the quantity but the quality of the investments. The empirical results (see Table 2 ) present some managerial practices that influence investments in design and firms' competitive performance ( Table 2) . to a traditional game console but creates a radically different meaning that is conveyed by all aspects of the product, including the brand, the product name, and the commercials. Nintendo represents a radical innovation in both technology and meaning, distinguishing it from Microsoft and Sony, as expressed above.
Building Double-Sided Network
The development of TE requires an intense dialogue between technology partners and designers.
Collaboration with a supply network with varied technical capabilities is one of the key factors in the development of TE. They provide several technological solutions to free the creativity of designers from as many constraints as possible. As previously mentioned, the development of the Nintendo Wii was championed by the designer Shigeru
Miyamoto. According to his view, the radicalness of this innovation was achieved thanks to the collaboration with game designers and technology suppliers. In particular, the contribution provided by STMicroelectronics in envisioning a different application of an old technology such as the accelerometers was crucial.
Accessing New Knowledge Domains
A critical factor in generating competitive advantage through design is dynamically innovating design capabilities, specifically those competences that allow for a fresh look at the opportunities provided by 
Conclusions
The paper has identified three design management practices that can guide managers in the Because it is exploratory in nature, this research is unable to measure the mediating impact that different design management practices can have on the relationship between investments in design and competitive performance. Similar reflections can be developed concerning the role played by context variables such as the design maturity of the industry. Furthermore, it could be intriguing to operationalize competitive performance according to different measures (e.g., revenues, EBIT, market share) to investigate how the relationships between investments in design and competitive performance can change. This paper also establishes a foundation for further investigation that can focus on the entire model or exclusively on specific relationships. Future research could adopt more refined and quantitative variables. Finally, extensive analyses in different industries could provide additional details based on industry-specific phenomena.
